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(54) Seryo plunger mechanism 

(57) A plunger mechanism for forming a hollow ar- 
ticle of glass in a "narrow neck pres^ and blow* opera- 
tion which utilizes ah electrO'Seryp^ri^^ leadscrew.to 
actuate it. A position sensing resplver is used to deteN 
mine the position of the plunger oviar the full range of its 
stroke, and the position information can be used as 
feedback to control the position of the plunger prior to 
contacting a molten gob of glass in a mokJ chariiber The 
depth of the plungerpenetration. into. the molten is 
then controlled by the pressing pressure/ which Is a 
function of motor torque and screw mecharilcs. It is pos- 
sible to control the pressure exerted on the molten glass 
gob by.contrqllirig the torque applied by the motor. A 
septate gob weight controller is not required because 
changes iri :gob weight can be determined by closely 
monitoring the plunger penetration pif the gob. ; 
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Description 

BACKGROUND . 

The present invention relates to a plunger suitable 
for use in a glass forming machine, for example, of the 
I.S. type, in forming gobs of molten glass into parisons 
for subsequent formation into hollow glass articles. The 
plunger is actuated by an elector servo-driven lead- 
screw Which works in conjunc<ioh with a position^sens- 
ing resolyer to provide plunger position information. Al- 
though this instant application primarily addresses the 
"narrow neck press and blow" ("NIslPB") process of 
glass making, applications as to other types of process- 
es, such 'as ''press and bIow,''("P&B") or "blow and l)low" 
(■feAB") will becprtie evident as further described. 

■ I- S/types of glass forming machines are welL^^ 
in the industry. These machines have a number of indi- 
vidual fp^niing unit^, or sections, each of which receives 
gob,s of molten gidss from a cpmmoh source and feeds 
their output to a com rTibn conveyor. For the NNPB procr 
ess,:eabhisectidn has at least one parison forming rnold 
in yyhic^^ glass are formed into parisons 

and at feast, one blow mold in which the parisons are. 
blown tb the required shape 

J1rrthe:NNftB process when a 

molten igtpb,<^^ a mold cavity jof a 

. press rrtoldva^ a plunger mechahisin 

againsftthe walls^^o^ -the vmold cavity, simultaneously 
lorn^ing theinh^ of .the parison (dictated by the 

^$h^^;iot^^^^ andputersurfacebf thepairi- 

^son Xdi(^tai(ed;by;^ A con- 

-yehtorial plunger IS'M up of a cylinder locat- 

:«d,0eipw4he:;press mold^^ a . piston in the cylinder 
which i? movable, towards and away from the mold cav- 
ity uppn jthe intrpduction of fluid under pressure into the 
cylinder.. A piston rod projects from the piston towards 
thb mpid cavity and is arranged to carry the plunger so 
that the moyemeht of the piston causes the movement 
of the plunger towards and away from the mold cavity, 
. . -in a conyehtipnal NN^ the piston typical- 

ly uses air priBssiure to move the plunger into the mold 
cavity so" that a plunger head affixed to the plunger 
. presses the gob of molten glass Into the shape of the 
mold cavity. After the presfsing of the gob is complete, 
the sanrie air under pressure is then used to move the 
plunger fully but of the mold cavity to the 'plunger down" 
position so the parison can be rrioved to the next station. 
After the parison Is moved to the next station to be blown 
into the hollow glass article, the plunger is moved to an 
interrnediate "load" position while the next gob of glass 
is delivered to the mold cavity^ and the process is re- 
peated. 

The disadvantages of such a system revolve 
around factors such as precise control of the actuating 
air pressure^ properties of the liquid glass (which are 
constarit^ clxanging). and the quality of , parisons pro- 
duped due to the individual characteristics of each 



plunger. For exarnple, the glass pressing pressure ih.a 
conventional pneumatic system is typically controlled by 
a pressure regulator. One pound of change in controlling 
air pressure results in a twelve pound change in press- 
s ing pressure. Consequently, any error in control air pres- 
sure is also amplified by a factor of twelve. 

Furthermore, variables related to the movement of 
the plunger, such as the static pressure on the gob of 
glass and the speed of the plunjger, typically depend up- 

10 on the time axis. That is, in a conventional process, the 
plunger maintains a certain, position for a calculated 
length of time and then moves to the next position, re- 
gardless of system dynamics. This requires precise syn - 
chronizatkjn of gob delivery, plunger rnpvement, and 

IS parison transport, which is difficult at best, aind provides 
no f eedbac k for system correct ion du ring ope ration . 

Previous inventions, such as that disclosed by U.S. 
Patent No. 5,236,485. attempt to elirniriiate such prob- 
lems by utilizing the position of the plunger in lieu of the 

^0 pneumatically controlled movement of the plunger de- 
pendent upon the time variable. In that patent, Lewer- 
inighaus teaches a plungiar actuated by a "elector-hy- 
. draulic poyver drive." A pistpn and cylinder arrangement 
is used as this plunger movement is controlled by hy- 

25 draulic fluid. A valve is controlled electrically to increase 
pr decrease prescribed amounts of hydraulic fluid from 
both ends of the piston, ailowrng f or all internie^ 
sitioris for the advanbing and retracting of the plunger to 
be available. The actual position bf the plunger relative 

30: to the cylinder is monitored and compared. to. predeter- 
'mined stored values, i.e., the desired positibnis. thus al- 
lowing th^ feedbacklo dictate the function of the hydrau- 
lic control valve and ultimately the position of the plung- 
er: This eliminates the; time variable in the equation, al- 

55 lowing for a more accurate and efficient glass making 
process. . " • 

While the use of a hydraulically-actuated plunger 
addresses the time dependency problern inherent in 
previous technology, any system dependent U|X)h the 

40, position of the plunger is critically dependent upon the 
accuracy of the pbsition^etectipn components of the 
device, which may npt always be the most precise. The 
Leweringhaus inventbn. still relies upon traditional posi- 
tion detection and indication of the pliinger, i.e., a coli- 
cs and-core type sensor. One such coil-and-core type sen- 
sbr is disclosed in U.S. Patent No. 4,613,35^ issued to 
Marinfred Krumme. 

In the Krumme patent, a ring-shaped core is carried 
byapistbn rod mbuntedtothe plunger of the glass-form- 

50 ing machine. The core forms an actuating element for 
. changing the inductivity of a coil which is arranged in a 
ring-shaped frame between a cylinder and a gukJing cyl- 
. inqier for the plunger. During each working stroke of the 
. plunger, the maximum insertion depth m Xhe mold is 

.55 measured and used to generate an analog electrical sig- 
nal. The signal is then compared to a refererice yalue 
. which, in tum, is proyideis an adjusting value for adjust- 
ing the mass of the gob prior to delivery. One disadvan- 
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tage. however, of the core-and-coi! type sensor is that 
the linear position of the plunger cannot be measured 
for the full stroke, of the plunger 

The disclosures of the aforesaid U.S. Patents 
5.236.485 and 4.61 3.352 are Incorporated by reference 
herein. 

SUMMARY 

The present invention avoids any inherent prob- 
lems related to the use of hydraulics and/or air pressure 
to control the movement of the pi unger while at the same 
time Increases the accuracy of plunger displacement 
measurement, The device disclosed herein provides 
more control over plunger movement, vvhilQ increasing 
its versatility as to the types of operations available. 

One feature of the present Invention relates to the 
movement of the jDlunger. In lieu of a hydraulically conT 
trolled system, plunger movement in the preferred em- 
bodiment is madepossible by a spryordriven leadscrew 
vyhich is positioned inside the existing plunger cylinder. 
By usirig a motor wrapped around an 'lnside<)Uf lead- 
screw, the unit can be rnade sufficiently small enough 

. to fit into the space allotted for the standard plunger cyl- 
inder. This type of servo-driven leadscrew. also known 

; as a:linear actuator, is disclosed in U.S. patent applica- 
tion senai numbeir 08/1 25,495, currently assigned to Ex- . 
larQprpbration of phanhassen,' Minhesotia, and is here- 
by incorporated by reference. . V. 
■\ /Another feature of the preserit jnventipri,is the use 
of apposition sensor to determine the position of the 
pluntjer^d then use the position information for feed- 

' back:tp-;the system controller; By using the position in- 

Jormation as feedback, the position. of the plunger nriay 
be adjui^ted according to system dyhamics/Such xise df 
position irlfpnrnation greatly incfeases the accu^ 
a conventional system which cpntrols the position of the 
plunger using the, time factor alone and makes no ad- 
justments during the work cycle: A resolyer is used to, 
provide both cornmiitation information about the niotoi* 
as well as precise plunger position jnforrration. The ef- 
fect'^e.resolutioh of this device when coupled to a lead- 
screw, k ait least ari order of nriagnitude^bettidr than the : 
core-^and-cpil sensors currently used in the industry. 
Furtterrrvpre, whei^eas most coil-and-coil sensors are 

. good for only a limited range of the plunger stroke, the 
resplver provides information over the full range of cyl- 
inder movenfient. The glass plunger oif the present In- 
vention utilizes the above-mentioned features to oper- 
ate in a variety of modes during different parts of its op- 
eration cycle, V 

When there is ho .glasis in.the mold chamber, the 
enhanced plunger posltbh control Is us6d to stop the 
plunger's forward movernent just short of tijie mechanic 
cal travel limit of the cylinder. When the plunger reaches 
a predetermined safety setpoint (as indicated by the.pp- 
sitiori information), the, system controller issues a stop 

. signal to the pIuriger. This prevents damage which could 



be done by allowing the cylinder to drive itself fonward 
into the wall of the mold chamber 

During normal operation (when glass is present in 
the mold chamber), the plunger will stop short Of the po- 
s sition setpoint because the plunger makes contact with 
the molten glass gob first. As the plunger begins to pen- 
etrate the gob, the plunger movement will then be re- 
stricted by the volume pf the molten glass, in the mob 
charhber. The depth of the penetration of the plunger 
io into the glass will depend upon the amount of glass in 
the mold chamber (specifically, the depth is inversely 
proportional to the arhount of glass). Pressing pressure 
Is dictated by the motor torque and scrpw mechanics 
(since the force exerted by the leadscrew onto the 
15 plunger is a product of the torque generated by the mp- 
tpr, it is possible to control the pressure by controlling 
the torque applied by the motor to the leadsci-ew). While 
the gob weight cannot be measured directly, changes in 
the gob weight can be measured by close monitoring of 
^0 the depth of the plunger penetration. This information 
can then be used ai a feedback signal tb control gbb 
, weight. The a^bility to precisely control the pressing pres- 
sure translates Into more accurate measurements from 
cycle to cycle, since the variatipn in pressing pressure 
25 hais been minimized. - 
" ' I- The presslngpressure is maintained for a calculat- 
ed period of time. When bommanded, the plunger 
mibves downward to a position where the plunger is 
clear of the mold cavity and neckring mold. After the 
'30 parispn has been transferred, "the plunger moves to the 
■load" position. Both of the plunger movements are gov- 
erned exclusively by position control. Tprque cpntrol is 
applied only when the plunger Is niovin^ upwar(^ in'cpn- 
• • tact with the glass. - - " . ' 

35 the "plunger dowri" position and the "bad" position 
can be contrplled electronically. For a job change, the 
operator need only input rievy plunger positions into the 
system, even during pperation. Since the load position 
need hpt be determined by the cartridge, b 
^0 of the plunger cartridge (^n be simplified. In fa^^ 

•press arid blow" and "narrow neck press /and blow! 
processes, the cartridge becomes just a sleeye to con- 
• : ti'ol plunger alignment. How(9ver, for ''bIpW 

cartridge must still incpirporate a pneumatic f^^ 
45 blow the parison into the shape of the mold cavity. 

Accordingly, it is an object of the Invention 
to provide: a glass^fprming n1achine;.pluriiger which is 
precisely controlled by ia leadscrew and accompanying' 
• 'i. motor. ' ^ i'-- : • ' ' 

50 it is yet janothe r object of the present invention to,' 
prbvkJe a mpre accurate positioh-sensirig device, i.e., 
accurate enough to jpirovide. irifohnatlon over the full 
range of plunger stroke and to allow fpr gob vyelght con- 
trol- " ' . ^ . /"'■' ■ : 
. For a further understanding 6f the preseht.invention 
and the objects thereof, attention is directed to the.draw- 
ings and the following brief description thereof, to the 
detailed description of the preferred embodiment, and 
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to the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a qross-sectional view of a plunger mech- 
anism according to the preferred embodiment of the 
present invention. 

FIG. 2 is an expanded cross-sectbnal view of the 
lower portion of the plunger mechanism of Figure 1 . 

DETAILED DESCRIPTION 

; Plunger assembly 100, shown in Fig. 1, includes 
main cavity 110 which is formed by cylindrical outer w:all 
130 and base 140. Cartridge 176 houses plunger head 
171 and plunger 175. The mold cavij^ (not shown), into 
which the molten gob is delivered, is of standard con- 
struction and is fixed to the upper portion pf cartridge 
.176. Plunger head 171 is attached to plunger 175 via 
locKing ring 172, which may be formed of two separate 
pieces^Plunger head 171 is further attache^J to rod 160 
utilizing retaining nut 180. Plunger assembly 100 in- 
cludes internal cylinder 210 which is formed of a nriag- 
netic materiaj and which is rotatably supported vyith re- 
spect to puter vyal| 130..Bearings ISO allow for srnooth 
rotation of internal cylinder 210: within outer i3p,dur- 
[ng operatjon^ Plunger• rollers 190 are ;at^ to/rod 
1 60 - be^t shown in Fig, 2. Motpr assembly 200 includes 
rhotor steitor;2Q5 and .magnets 206 which are mountjBd 
to the Quter surface of internai cylinder 21016 form an 
armature) with jnternal cylinder 210. Motor stator 205 is 
attache^- to and supported by outer wall i 30. and sur- 
rounds interna! c^iirider 210. System controller (not 
sh6wn))^|hriad@ o^ipohvpntipnal construction, selecfiyely 
actuates-rnbtor 'stator 205 to rotate the armature in one 
direction or the other, depending upon the function re- 
quired. 

. Intjsmal cylinder 210 contains threaded bore 211, 
the threads of )Miich are engaged by plunger.r^^^^ 
Rod 160 is coupled ,with plungjar rollers .190;8.uchi that 
rod 160 mpves axiajly within internal pylindi^r 210 upon 
rotation of internal cylinder 210. Plunger assembly IPO 
described herein "which cony rotsiry input to linear 
motion using an involute^ellcpidical screw, commonly 
referred to as an "iiiside-out leadscrew,' is similar to 
those disclosed in U.S. Patents 4,048,867 , arid 
4,576,057, both of which are Incorporated -by reference 
herein. ■ • . ■ 

Servo motor 200 and.position -sensing resolyer 220 
are wired to system controller (not shown) via internal 
wiring 240, connector 230, and external wiring 241 . 

There are three primary positions of plunger 175 
during normal operation of plungei- assembly 100. The- 
first position is referred to as the "load" position, shown 
in Fig. 1. The load position is located between the most 
forward position of. plunger 175 (wheris pluriger 175 
would actually make contact with the forward walLof 
mold cavity, not shown,, wjien no gob was present) and 



the most rearward position. The second position is the 
■press" position; it Is the position of plunger 175 as.it 
comes Into physical contact with the molten gob. It is 
proximate to the most fonward position of plunger 175 
s (depending upon the amount of molten glass in the mold 
cavity). The final position is the "plunger down ".position, 
which is the most rearward position of. plunger 175. The 
operation of plunger assembly 100 and its use of the 
three primary positions are as follows. 

^0 The portion of the NNPB process relevant to the 
present inviention begins with plunger 175 in the "load" 
position as shown in Fig. 1 . A gob of molten glass (not 
shown) is delivered to parison fpmiing mold cavity (not 
shown) and the mold cavity cover (not Shown) is closed. 

. '5 A signal is sent from system controller 230 through ex- 
ternal wiring 2241, connector 230, and internal wiring 
240, thus actuating servo motor assembly 200 and 
causing internal cylinder 210 to rotate. Threaded bore 
211 of internal cylinder 210 engages plunger rollers 190 

20 which are attached to rod 1 60, thus moving plunger 1 75 
forward tovvard the molten gob of l^l^ss (not shown) held 
captive in the mold cavity (not shown). Resolve r 220 
continuously relays infomn^tion regarding the axial po- 
sition of plunger 175. to systehn controller (not shovynj. 

25 As plunger 1 7t moyes f prWard it eventually maikes con- 
. tact t with the molten gl^ss in mold cavity (not shown). 
TTiis is the second position/^^^l^^ 

•■ ■■ tion. . , ; 

Ais the plunger t75 begins to penietrate 

30. shown),, positlori control of pilunger 175 Is discontinued 
, and torque.cbntrol Is utilized. The shift from 
troi to : torque control is necessary tOr avoid potential 
• problems due.tp the anriount of molten glass in the mold 
cavity, (not showT}), .wh Less 

3S molXen glas^ in the mold cavity could result in unfilled 
finishes; more glass in the> mold cavjty could result in the 
rnold cavity.being forced open by top m^ 

The depth of plunger 175 penetration into the glass 
during the pressing phase of the process depends upon 

40 the pressing pressure and the anwunt of gigss in the 
mpid cavity. The pressing pressure is a quantity derived 

, . fronfi the irnptor torque and screw rn^anlcs^ .irhe equa- 
tion for calculating pressure is: 



45 



where W is pressing pressure, is motor torque, p Is 
so the lead of jthe screw, and G is the efficiency of the 
screw. Alternatively, the pressing pressure can be 
measured directly by connecting a strain gauge to rod 
160.. 

With increased axiar position _ rhonitoring, gob ; 
S5 weight. control can be achieved. While gob weight can- 
not be measured directly, changes in gob weight can be . 
measured by closely monitoring tine position of plunger 
175: Because .the volurne of mold cavity (not shpvyn) is 
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a fixed and known quantity, the position of plunger 175 
is indicative of the amount of glass present, and accord- 
ingly, the weight of the glass present. If the penetration 
of plunger 175 is further forward, there is less niolteri 
glass present in the mold cavity; if the penetration is s 
less, there Is, logically, more glass present. 

Plunger 175 (attached to rod 160) continues to 
press the into the molten glass. When the desired torque 
for sufficiently forming the parison is achieved, plunger 
1 75 is held in position for a short period of time, typically io 
measured in milliseconds. The system controller (not 
shown) then Initiates another signal instructing nriotor 
aissembly 200 to actuate in a reverse direction, causing 
internal cylinder 210 to rotate in the opposite direction, 
moving plunger 175 away from the formed parison until is 
it comes, to rest at the third, or ■plunger down" position, 
whfch is the position farthest away from mold cavity (not 
shown). This third plunger position allows the parison to 
be removed from the mold cavity to its next station with- 
out obstructiori by the plunger head. Once the parison 20 
is moved to its next; statiori, it is blown into the desired 
hollow glass article. Once the parison is removed from 
the rinold cavity, plunger 175 is reset to the "load" (Inter- 
mediate) position .f he next'gob of molteri glass is then 
delivered to the rnold cavity and the process repeats. 2$ 

Although the best rnode cpntenriplated by the inven- 
tors for carrying put the present invention as of the filing 
: date hereof has been $hown and described herein, it will < 
be aipparent to those skilled in the art that suitable mod- 
ification^^<^ variations, and 0^ made 30 

without departing frorn the scope of the invention, su^ 
scope b^ng lirnited solely by the tenms of the following 
Glalmjsairid equivalents ^t^^ 

. •-. . ; ■ • ■ . - : 

Claims 

1 . An apparatus for fbrmlrig a gob of molten glass into 
a hbliow article, comprising: 

.- - ■ .: '■" . ■ , > '■" ' 40: 

a plunger (1 75) having a glass gob contact end 
for contagting a gob of molten glass to shape it 

V: into a hollow article; . 

an elector sen^Ordrivieri leadscrew (210, 211) 
connected to said plunger (175) for translating \ 
s^id plunger (1 75) alorig a rectiliheair stroke to- 
ward and away from the glass gob to bring said 
glass gob contact end of ^aid jalunger ( 1 75) Into 
. and out of contact with said glass gob; and, so 

control means (220, 240, 241) for controlling 
the operation of said elector sen/o-driven lead- 
screw (210, 211) to control the rectilinear stroke 
toward and away f rom^ the glass gob, said con- s$ 
trpl means comprising a plungjer position sens- 
ing resolver (220) for sensing the position of 
said plunger (175) at alt locations along said 



stroke. 

2. The apparatus of Claim 1 wherein said control 
means (220, 240, 241 ) further comprises means for 
determining the amount of torque applied by said 
elector servo-driven leadscrew (210, 211). 

3. The apparatus of Claim 2 wherein said means for 
determining the amount of torque ajpplied by said 
elector servo-driven leadscrew (210, 211 ) compris- 
es a system controller. 

4. The apparatus of Claim 3 further comprising rneans 
for contrplling the weight of said gob of molten glass 
being formed into a parison. 

5. The apparatus of Claim 4 wherein said means for 
controlling the weight of said gob comprises said 
system controller, said system controller utilizing 
the position bf said plunger (1 75) being sensed by 
said plunger position sensing resolver (220). 

6. The apparatus of Claim 3 wherein said systern con- 
troller utilizes the amount of torque applied by said 
elector serv(><Jriven leadscrew (21 0, 21 :l ) to cont 
the pressing pressure applied by said glass gob 
contact end to said. gob of molten gla^s. 

7. The apparatus of Claim 1 further comprising a rod 
(160), isaid rod (16Q) f unct|bn^lly conned^ 
plunger (175) to said elector servo-driven iead- 
screw (210, 211). 

8. The app^r^atus of Claim 7 further cornprising a strain 
gauge, sakl strairi gauge being cpnnected to sal^ 
rod (160). said strain gauge for measuring the 
amount of pressing pressure applied by said glass 

\ gob contact end to said gob of molten glass. 

9. The apparatus of Claim i further comprising a.safe- 
ty device, said safety device for preventing said 
glass gob contact end from damage du e to ext reme 
rrK>vement albrig said rectilinear stroke toward said 

. ^-glass.gbb. ' ' 

10. A method of forming a gob of rholten glass Jnto a 
. hollow article., said rnethod cornprisi^^^ 

delivering a gob of molten glass to an open sbid 

closirig said mold cavity; 

actuating a motor (200), said motor (200) being 
connected to a leadscrew (21 0, 21 1 ), said lead- 
screw (210, 211) being connected to a plunger 
(175). whereby advancing said plunger (175) in 
a forward linear direction from a first position 
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until said plunger (1 75) comes into contact with 
said gob at a second position; 

pressing said gob with said plunger (175) 
whereby fonming said gob into a parison; 

moving said plunger (175) in a rearward linear 
direction directly opposite said forward direc- 
tion whereby said plunger (175) breaks contact 
with said parison; 

stopping said plunger (175) at a third position; 

continually sensing the linear position of said 
plunger (175) throughout the entire length of 
travel of said plunger (175); and, 

removing said parison from said mold cavity. 

11. The :method according to Claim .10.further.compris- 
. Ingthesteppf determining thidarnount of pressure 

. excerted by said plunger (175) upon said molten 
gob of glass. 

12. Tlie method according to.Clalm 11 further compris- 
ing the step of controlling the depth and pressure of 
said plunger (175) on said gob by utilizing the. 
amount of torque applied by said motor (200) to said 
leadscrew (210, 2t1). , • 

13. The method of Claim 10 wherein said step of sens- _ 
ing-the linear position of said plunger (175). is ac- 
complished by using a ppsition-senstng resolver 

•■•^.(22b). ■ ' ••. 

1 4. The rriethod pf Claim 1 0 further comprising the step 
of preventing saifi plunger (175) from damage due 

. to contact with a wall of said mold cavity. > 

15. The method of Claim 10 1p further comprising the 
step.of controlling the weight of said gob of molten 
glass delivered to said mold caylty. . . 

16. The method of Claim 15 v^erein said step of con- 
trolling the weight of said gob cbmprises said sys- 
tem controller utilizing the linear position, of said 
plunger (175). . : . 

17. An apparatus for forming a gob of niolten glass into 
a hollow article, comprising: / / 

■ a parison forming mold for containing said gob 
. of molten glass, said parison fonming mold hav- 
ing an upper portion and a lower portion; 

a hollow cartridge (176), said hollow cartridge 
(176) being attiached to said lower portion of 
said parison forrriing mold; 



a housing (130), said housing (130) being at- 
tached tc said cartridge (176); 

a motor (200), said motor (200) mounted within 
s said housing (130), 

an inside out leadscrew (210, 211). said inside 
out leadscrew (210. 211) haying threads (211), 
said inside out leadscrew (210, 211) being lo- 
10 cated within said motor (200>, said inside out 

leadscrew (210, 211) being rotatable with re- 
spect to said motor (200) and said housing 
(130); 
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a plurality of rollers (1 90), said plurality of rollers 
(190) engaged with said threads (211) of said 
inside out leadscrew (21 0, 21 1 ); 

a rod (160), said rod (160) having a forward end 
and a rearward end, said rod (160) being par- 
tially contained within said housing (1 30), said 
forward end of said rod (160) extending Into 
said cartridgje (176), said rod (160) being at- 
"teiched to said plurality of rollers (1 90) between 
said forward end of said rod (1 60) and said rear- 
ward end of said rod (160), whereby allowing 
the rotation of said inside out leadscrew (210) 
. to be translated into linear movement of said 
. rod (160); : ^ 

a plunger (175), said plunger (175) connected 
to said forward end of said rod (160), said 
plunger (175). being located within said car- 
tridge (176); and. 



means for monitoring and controlling the linear 
niovement of said rod (160) whereby allowing 
said plunger (175) to come into and out of con- 
. ' tact with said gob of molten glass contained In 
^ . said parison foriming rhpld. 

.18. llieapparatusaQCording tpClaim 17 wherein said, 
rnonitoring and controlling means comprises: 

^ a plyngiBr position sensing resolver (220), said 

plunger position sensing resolyer (220) located 
within said housing (130) and electrically conr 
nect6d to said motor (200); 

so a system controller, said system controller e lec- ' 

trically connected to said resolver (220) and 
said OTOtor (200), said system controller for 
processing signals from said resolver (220) and 
further for issuing actuation signals, to said mo- 

ss tor (200). - 

19. The apparatus according to Claim 18 wherein said 
control means (220, 240> 241 ) further comprises a. 
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means for determining the pressing pressure exert- 
ed by said plunger.(1 75). 

20. The apparatus of Claim 18 furtlier comprising 
means for controlling the weight of said gob of wo\- s 
ten glass to be formed into a parison. 

21. The apparatus according to Clainri 20 wherein said 
means for controlling the weight of maid gob com- 
prises said system controller utilizing the sensed io 
position of said plunger (175). 

'22, The apparatus according to Claim 17 further com- 
prising means to prevent damage to said plunger 
(175) due to contact between said plunger (175) is 
and said parison forming mold. 

23. The apparatus according to Claim 22 wherein said 
means to prevent damage to said plunger (175) 
comprises a safety stop programmed into said sys- ,20 
tern controller. 
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